Shear stress sustains atheroprotective endothelial KLF2 expression more potently than statins through mRNA stabilization.
The transcription factor KLF2 is considered an important mediator of the anti-inflammatory and anti-thrombotic properties of the endothelium. KLF2 is absent from low-shear, atherosclerosis-prone sites of the vascular tree but is induced by HMG-CoA reductase inhibitors (statins) in vitro. We studied KLF2-dependent induction of important determinants of the atheroprotective status of the endothelium to determine whether pharmacological intervention, e.g. by statins, can potentially replace shear stress. Shear stress and statin effects in combination with TNF-alpha were determined in human umbilical vein endothelial cells by quantitative measurements of the steady-state levels and stability of mRNA for KLF2 and its downstream target genes thrombomodulin (TM) and endothelial nitric oxide synthase (eNOS). We demonstrate that prolonged shear stress has a potential that is superior to that of statins to induce the KLF2-dependent expression of eNOS and TM, especially in the presence of the pro-inflammatory cytokine tumor necrosis factor-alpha (TNF-alpha). These effects can be attributed to the sustained stabilization of KLF2 mRNA by shear, leading to an increased KLF2 protein expression and concomitant strong induction of KLF2 downstream targets. The stabilization of KLF2 mRNA is demonstrated to be dependent on signaling involving phosphoinositide 3-kinase (PI3K). The stabilization of KLF2 steady-state levels, as induced by prolonged shear stress but not by statins, may be essential for sustaining the quiescent, atheroprotective status of the vascular endothelium under inflammatory conditions.